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EXECUTIVE SUMMARY   
Difficulty swallowing (dysphagia) is a significant problem for up to 65% of patients 
suffering from neurological conditions such as stroke, traumatic brain injury, and 
Parkinson’s disease. Undetected swallowing problems can lead to aspiration, 
pneumonia, poor nutrition, dehydration, increased length of hospital stay, hospital 
readmissions and increased mortality. Screening of patients at risk of swallowing 
problems by nurses is not generally common practice, although recent evidence 
suggests that the practice is beneficial in terms of improving early detection of problems, 
early referral for specialist assessment and appropriate oral intake to prevent 
complications. In this study, a new tool for nurses’ screening for swallowing difficulties 
was trialled and a learner-centred education program undertaken to promote nurses’ 
early detection of swallowing problems.  
 
This project aimed to implement and evaluate a program for improving nurses' 
screening of those at risk of swallowing problems. Specifically the aims were to: 
 Implement an evidence-based screening tool for detecting swallowing problems 
by nurses; 
 Improve nurses’ early detection of possible swallowing problems; and 
 Increase nurses’ knowledge and skills in screening for risk factors for swallowing 
problems. 
 
A quasi-experimental, non-equivalent pretest–posttest control group design was used 
to determine the difference between the baseline and post-test data on: 
 Number of patients with neurological conditions screened for swallowing problems;  
 Number of patients referred for further assessment; 
 Number of patients who received further dysphagia assessment; and 
 Nurses’ knowledge in screening for risk factors for swallowing problems. 
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The study was carried out in 3 phases as follows: 
In Phase I the team pilot tested and modified the tool for swallowing screening as 
required to suit the local setting. Another tool for auditing swallow screening practice as 
recorded in patients’ notes was developed. Data was collected in the experimental and 
control group wards to determine the baseline practice in swallowing screening. 
In Phase II the training program for nurses in the knowledge and skills needed for the 
use of the screening tool for detecting swallowing difficulties was implemented. 
Measurement of nurses’ knowledge occurred prior to the training and at 16 weeks 
following training. 
In Phase III the nurses began putting their new knowledge and skills into practice in the 
experimental study wards. Nurses in the experimental hospital were asked to screen all 
patients at risk of swallowing problems within 24 hours of admission to the study wards. 
A Research Assistant skilled in screening for swallowing problems independently 
screened the same patients using the same tool while being blinded to the results of 
any such screening by the nurses.  
Results 
Analysis of baseline and post-test data on swallow screening practice found a 
significant increase at the experimental site in the number of patients at risk of 
swallowing problems who had a documented screen by nurses in the months following 
the education program. Although there was an increase in the number of patients 
screened, and a significant increase in the use of a standardised screening tool, many 
screens by nurses were also undertaken without use of the tool, indicating some 
problems with uptake of this documentation. There was also an increase of 9% 
(although not significant) in the number of patients who were referred for further 
assessment by nurses at the experimental site, with no increase in numbers referred 
for further assessment at the control site. Importantly, all patients at the experimental 
site referred for specialist assessment (100%) were found to require an intervention to 
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ensure safe feeding and prevent complications, most commonly a change in food and 
fluid texture or nil orally.   
Analysis of results from the Nurses Knowledge Test found the scores from the 
Registered Nurses undertaking the education program in the experimental wards 
improved significantly from the baseline test (75.9%) to the post test scores undertaken 
16 weeks following completion of the program (87.8%, Z = -3.18, p = 0.001). The post 
test scores from the nurses in the experimental wards were also significantly higher 
than those of the nurses from the control wards (Z = -2.76, p = 0.006). 
Conclusions and Recommendations  
This study has demonstrated that the introduction of a program to improve nurses’ 
systematic screening for swallowing problems in at-risk patients can: 
 Improve nurses’ knowledge and skills in screening for swallowing problems; 
 Increase the number of at-risk patients who are screened for swallowing problems 
by nurses; and 
 Increase the number of at-risk patients who are subsequently referred for further 
specialist assessment and receive treatment to prevent complications. 
Although there was a significant increase in the number of screens undertaken by 
nurses, the study was limited in determining the reliability of the Standard Swallow 
Screening (SSS) Tool by the relatively small total number of nursing screens using 
the SSS tool.  
Recommendations include the introduction of programs to promote early screening 
for swallowing problems by nurses in areas caring for high risk patients; further 
reliability studies of screening tools following the introduction of use of a screening 
tool as routine practice in appropriate areas; and further evaluation studies of the 
effectiveness of early screening programs, particularly with regard to a range of 
neurological diagnoses.  
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Early detection of swallowing problems in patients with neurological 
conditions 
 
1.  INTRODUCTION   
 
Difficulty swallowing is a significant problem for up to 65% of patients suffering from 
neurological conditions such as stroke, traumatic brain injury, and Parkinson’s disease. 
Undetected swallowing problems can lead to aspiration, pneumonia, poor nutrition, 
dehydration, increased length of hospital stay, hospital readmissions and increased 
mortality.  
Currently systematic screening of patients at risk of swallowing problems by nurses is not 
common practice (McHale et al 1998). The implementation of swallowing screening is 
essential for reducing the incidence of aspiration (37% of the 30,000 per year who 
experience dysphagia following stroke), poor nutrition and other related conditions.  
Many have advocated that nurses are in the most appropriate position to undertake 
systematic screening for swallowing problems for those at high risk, such as patients with 
neurological conditions and the elderly (McHale et al 1998, Farrell & O’Neill 1999, 
Travers 1999, Heritage 2001).  
This research project was a collaborative project between Mater Health Services, 
Brisbane and the School of Nursing, Queensland University of Technology in improving 
the quality of patient care in the neurosciences. The study was undertaken to boost 
research evidence in the field because of the limitations in existing studies - small 
sample sizes with the evidence ranked mostly as expert opinion (Ramritu et al, 1999). 
A small number of recent studies (eg. Davies et al. 2001, Heritage 2001, Matteo et al. 
2004) have reported positive outcomes of swallowing screening by nurses: an 
increased number of patients screened, earlier detection of difficulties and more 
patients receiving treatment earlier. However, these studies were aimed specifically at 
 5 
stroke populations, or had a small sample size and no control group.  The use of a 
larger sample size and inclusion of a control group will enhance the quality of research 
on this topic, thereby adding to the body of nursing knowledge in the assessment and 
management of patients with neurological conditions.   
 
1.1 Aims 
This study evaluated the effectiveness of a program for nurses to improve early 
detection of swallowing problems in patients with neurological conditions.    
Specifically the aims were to: 
 Implement an evidence-based screening tool for detecting swallowing problems by 
nurses; 
 Improve nurses’ early detection of possible swallowing problems; and 
 Increase nurses’ knowledge and skills in screening for risk factors for swallowing 
problems. 
 
1.2 Research Questions  
The study set out to answer the following questions: 
1. Does the implementation of this program and screening tool increase the number of 
at-risk patients who are screened for swallowing problems?  
2. Does the implementation of the program and screening tool increase the number of 
patients who are referred on for further swallowing assessment and early detection 
of dysphagia? 
3. Has the nurses’ knowledge and skills in screening for risk factors for swallowing 
problems improved in the experimental wards?   
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2. LITERATURE REVIEW 
Individuals with neurological conditions such as stroke, Alzheimer’s and Parkinson’s 
disease place a heavy burden on acute health care services and institutional care in 
Australia. Stroke alone is the major cause of serious long-term disability in adults in 
Australia with almost 30,000 new stroke victims each year (AIHW, 2001). Common to 
many neurological health disorders is the problem of swallowing coordination, a basic 
physiological process and life skill. While swallowing difficulties are a well recognised 
issue with stroke patients, with up to 75% of hospitalised stroke patients experiencing 
dysphagia (AHCPR 1999), in general individuals with any neurological condition and 
who are elderly also have a very high incidence of swallowing difficulties. Those with 
such difficulties may be at extreme risk for aspiration, a major life threatening 
complication (Daniels et al, 2000a). 
There are no figures available about the relative cost of dysphagia to the Australian 
community, however this can be estimated based on the data available on stroke 
patients from the Australian Institute of Health and Welfare (AIHW, 2001) and from a 
recent ECRI study (AHCPR, 1999). The latter estimated that 43%-54% of stroke 
patients who have dysphagia would experience aspiration, and that approximately 37% 
would get pneumonia and 3.8% would die if not diagnosed and treated.  Accordingly 
approximately 76% of the 52,439 patients hospitalised with stroke in 1998-1999 in 
Australia would have had dysphagia.  Furthermore stroke patients alone accounted for 
2.2% of hospital bed days in the same period – an average of 1,364 beds per day.  The 
average length of stay for stroke patients in 1998-99 was 9.5 days. 
A conservative estimate of costs incurred by increased length of stay due to 
pneumonia resulting from dysphagia and based on the US estimation (National 
Hospital Cost Data Collection for B70A/B/C), finds that dysphagia-related-pneumonia 
may cost the Australian community $4,072,960 per annum.  It must also be noted that 
these figures are for stroke patients alone and this burden will be exacerbated with the 
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inclusion of patients with other neurological conditions and swallowing problems 
occurring with age in a context of increasing life expectancy. However, early 
identification and management can reduce the complications arising from dysphagia, 
reduce the need for acute and long-term care services, as well as improve patients’ 
nutritional status and quality of life.  
While swallowing difficulties can be clearly evident in some patients, such difficulties in 
other patients may be less obvious and either inadequately assessed or even 
undetected (Eibling & Carrau, 2001).  The absence or inadequacy of a systematic 
approach to swallowing screening has serious implications for patients with dysphagia. 
The most serious sequelae of swallowing difficulties include choking, asphyxiation and 
death (Ramritu et al, 2000). Dysphagia in stroke patients increases hospital length of 
stay and morbidity such as aspiration, pneumonia and malnutrition (Smithard et al, 
1996; Daniels et al, 2000a). 
Screening and assessment for swallowing problems are distinct procedures with the 
former being for the initial identification of those at risk while the latter is more in-depth 
and comprehensive. Nurses as well as other staff may perform screening but a 
specialist in the field such as a speech & language pathologist would conduct 
assessment (Perry, 2001a; Farrell & O’Neill (1999).  The Intercollegiate Working Party 
for Stroke (2000) recommended that there be universal swallow screening for all acute 
stroke patients within 24 hours of admission.  Nurses were identified as the most 
suitable staff to conduct this screening (Perry, 2001b).  The findings of these screening 
tests would indicate the necessity for referral (Baker, 1993). 
Currently nurses are often the first health professional to notice that patients are having 
some problems in swallowing while in hospital (Travers, 1999; Terrado et al, 2001).  
Such observation typically occurs while patients are eating their meals or drinking and 
is unlikely to be routine or systematic. However many nurses lack the knowledge and 
skill required to systematically screen patients for swallowing problems.  McHale et al 
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(1998) found that nurses reported undertaking such screening while feeding patients 
rather than, as recommended, prior to the commencement of feeding.  Such lack of 
understanding and skill in screening patients’ swallowing ability is in contrast to the 
clarity nurses had about their role in patient feeding, nutrition and preventing aspiration. 
The detection of swallowing problems is a specialised field requiring additional 
knowledge and skills following a registered nurse program. The specific targeted training 
of nurses in the accurate and consistent use of the screening tool is essential to improve 
the quality of care provided.  
While many may advocate the importance of training nurses to perform swallow 
screening there is only minimal research reporting the effectiveness of such programs 
(Wood & Emick-Herring, 1997; Shanley & O’Loughlin, 2000; Farrell & O’Neill, 1999; 
Travers, 1999). A systematic review on dysphagia recommended a role for the nurse in 
the early detection of dysphagia based on a limited number of studies trialling or 
recommending screening tools (Ramritu et al, 2000). In a subsequent study Heritage 
(2001) found that a program for training nurses in swallowing screening led to an 
improvement in the number of screens performed by nurses, earlier detection of 
difficulties and more patients receiving treatment earlier, although there was no control 
group and a small sample size.  
Practice change within the health arena is decidedly challenging and is more 
successful when multiple strategies are used (Bero et al, 1998). Social, behavioural 
and environmental factors are important in changing practice to be evidence based 
(Lee, Chang & Mackenzie, 2002).  The readiness to change is pivotal in ensuring 
practice development, as is the planning of strategies to overcome the barriers to such 
change (Hicks, 1997; Funk et al, 1991).  Implementation is enhanced when all involved 
parties understand the general goals and their specific roles and responsibilities in the 
implementation process (Moulding et al, 1999).  Thus clear explanations of the 
guideline topic and how the guideline can be used are essential. While education about 
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the need for nurses to perform swallowing screening is necessary, lecture format 
should be minimal as it is of limited use in changing practice (Bero et al, 1998).  Small 
group discussion and other interactive approaches that allow for exchange of 
information can be more effective by involving staff in the proposed change (Moulding 
et al, 1999; De Oreo & Eschbach, 1999). Promoting acceptance to change practice is 
also important and should be based on evaluations of related current practices and 
outcomes (DeOreo & Eschbach, 1999).  Incentives for changing practice, which need 
to be incorporated into the implementation process, include involving practitioners in 
the design of the new practices, recognizing their contributions and intermittent sharing 
of the success of the implementation (Bero et al, 1998). 
This research extends work already undertaken by a research team with the 
Queensland Centre for Evidence Based Nursing & Midwifery at the Mater Health 
Services, (Ramritu, Finlayson, Mitchell & Croft, 2000). It is clear from the earlier 
systematic review on nursing management of dysphagia (Ramritu et al 2000) that the 
nurse has a significant role in early screening and detection of dysphagia in 
neurological patients.  The review recommended further study of the effectiveness of 
early recognition strategies for dysphagia so as to prevent adverse complications. 
Improving the quality of care of patients with swallowing problems is a necessary follow-
on from this earlier work.   
The potential benefits of this study include cost savings to the health care system 
incurred through the prevention of complications because of more timely and thorough 
screening and referral of those with neurological conditions, and maintenance of the 
individuals’ health, quality of life and independence. In addition, dissemination of the 
results of this study will contribute to the body of evidence on neurogenic dysphagia 
and aid nurses throughout Australia and internationally, to provide optimal care to 
those with neurological problems. 
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3. METHODS 
3.1 Design 
A quasi-experimental, non-equivalent pretest–posttest control group design was used 
to determine the difference between the baseline and post-test data on: 
 Number of patients with neurological conditions screened for swallowing problems;  
 Number of patients referred for further assessment; 
 Number of patients who received further dysphagia assessment; and 
 Nurses’ knowledge in screening for risk factors for swallowing problems. 
 
3.2 Procedure 
The study was carried out in 3 phases in collaboration with a multidisciplinary team 
comprising representatives from the study hospital and university as follows: 
In Phase I an existing UK tool for screening those at risk of swallowing problems was 
modified in line with recommendations from the original tool’s author (Perry, 2001b) 
and to suit the local health care setting.  Content validity of the tool was determined 
by four speech pathologists. The research team pilot tested and modified the tool for 
swallowing screening slightly to allow for the specific referral procedures pertaining to 
the study site. 
Another tool for auditing the nurses’ practice of swallowing screening, as recorded in 
patients’ charts, was developed. Data on the experimental and control groups’ 
baseline nursing practice in screening patients for swallowing problems was collected 
by audit of patients’ records – eg. number of patients: screened for swallowing 
problems; for referral; who received further dysphagia assessment; and who received 
interventions.   
In Phase II a training program was implemented for nurses in the experimental wards 
on the knowledge and skills needed for the use of the screening tool for detecting 
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swallowing difficulties. Measurement of nurses’ knowledge occurred prior to the 
training and at 16 weeks following training. 
In Phase III the nurses began putting their new knowledge and skills into practice in 
the experimental study wards. Nurses in the experimental wards were asked to 
screen all patients at risk of swallowing problems within 24 hours of admission to 
study wards.  The trainer visited the study wards regularly for practice sessions and 
to reinforce the nurses’ screening of patients for swallowing difficulties. A Research 
Assistant skilled in screening for swallowing problems independently screened the 
same patients using the same swallow-screening tool while being blinded to the 
results of any such screening by the nurses to provide data on inter-rater reliability.  
 
3.3 Intervention  
The study provided training of nurses on swallow screening of patients with 
neurological disorders. The education program was developed by a speech pathologist 
and nurses and based on expertise in combination with information in the literature (on 
previous education programs in this area for nurses) and feedback from local 
specialists in the area.  
The program was conducted by a speech pathologist experienced in swallow screening 
and consisted of both theory and practice sessions. Following the education program a 
trainer visited each of the study wards regularly to answer any questions and provide 
reinforcement and encouragement to the nursing staff. Information, demonstration and 
practice sessions on use of the screening tool were provided to small groups of 
Registered Nurses (2 – 5) at a time. Due to staffing and organisational constraints, 
particularly difficulties with releasing nurses for prolonged periods of time from the 
wards, the program time was restricted to 2 x one hour sessions, followed by extra 
practice sessions and feedback time in the wards as required (i.e. following the 
information sessions, all the Registered Nurses undertook at least one practice 
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session, followed by one or two visits from the trainer to the wards for extra practice 
and/or feedback. The trainer visited the wards regularly and was available on request 
for further practice sessions or feedback). 
Following the training the nurses in the experimental wards were asked to perform 
swallowing screening of all patients at risk of swallowing problems within 24 hours of 
admission to the experimental wards.  During this period the nurses in the control 
wards carried out their usual care of patients with neurological conditions. Nurses in the 
control group were offered the training program after completion of the data collection 
period in the intervention wards.   
 
3.4 Sample 
The Registered Nurses who were requested to participate in the study were all those 
working in the study wards. There were 22 Registered Nurses (RNs) who agreed to 
participate in the experimental wards and 15 RNs who participated from the control wards.   
The patients who were requested to participate in the study were all those with a 
neurological condition or aged over 70 years admitted to the medical/neurological 
wards in the Mater Private Hospital and Mater Adult Hospital during the study period.  
A sample of 358 patient charts were audited (188 from the control wards and 170 from 
the experimental wards), and a sample of 51 patients at risk of swallowing difficulties 
(i.e. suffering from a neurological condition or aged over 70 years) were recruited for 
Phase III of the study. 
 
3.5 Data Collection  
Pre-test data was collected retrospectively from the records of 178 patients with a 
neurological condition from the experimental and control group hospitals for evidence 
of nurses’ baseline swallow screening practices prior to phase II training. Post-test data 
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was collected from 180 patients with neurological conditions from the experimental and 
control group hospitals after completion of the education program.  
 
Data collection Tools 
The Standardised Swallowing Screen (Perry, 2001b) consists of 3 sections:  
Section 1 determines if the patient can be screened according to physical capability for 
swallowing; Section 2 is a checklist for determining the presence or not of 7 main 
symptoms associated with dysphagia and Section 3 is a water swallow test. Following 
training nurses were asked to use this tool to screen all consenting patients admitted into 
study wards during the study period at risk of swallowing problems. Additionally the 
Research Assistant qualified in swallowing screening used this tool to screen consenting 
patients admitted to the study wards (n = 51) whilst blinded to the results of the RN’s 
screen. 
A Patient Chart Audit Tool was used to collect recorded information about demographic 
and general medical data, patients’ swallowing ability, referrals and further dysphagia 
assessment.  Charts were audited prior to the commencement of the nurses’ education 
program and at 4 months following completion of the implementation program. 
The Swallowing Knowledge Test was modified from the continuing education 
knowledge questions developed by Terrado et al (2001).  Nurses from the experimental 
and control groups completed the test prior to commencement of the training program 
and at 4 months after completion of the program.    
Patient outcomes measured at baseline and at 4 months included:  
 Number of patients screened for swallowing problems; 
 Number of patients for referral;  
 Number of patients who received further dysphagia assessment 
 
Nurse outcomes measured prior to commencement of training program and at 4 months 
after completion of the program were results from the Swallowing Knowledge Test. 
 14 
3.6 Data Analysis 
Chi square analysis was used to determine the significance of the difference between 
pre and post prevalence for each of the experimental and control group patients for the 
following outcomes: those screened for swallowing problems, those referred to the 
doctor or speech pathologist for further assessment, those who received further 
dysphagia assessment and those requiring treatment following the assessment. The Q 
test devised by Cochran (Sutton et al, 2000) was used to determine whether the pre-
post differences in the number of swallow screens performed were greater for the 
experimental group than the control group.  For the nurses’ knowledge the Wilcoxon-
Mann-Whitney test (Siegal & Castellan, 1988) was used to determine the difference 
between pre and posttest knowledge scores.   
 
3.7 Ethics 
Ethical approval to undertake the study was received from the Mater Health Services 
Ethics Committee and the Queensland University of Technology Human Research 
Ethics Committee. 
 
4. RESULTS 
4.1 Pre-test Results 
4.1.1 Baseline group comparisons of sample characteristics from audited charts 
- One hundred and seventy-eight charts were audited to determine baseline swallow 
screening practices in patients at risk of swallowing problems. The number of 
charts from the experimental site was 80 and from the control site was 98.   
- The two sets of audited charts were largely similar in patient characteristics with no 
significant difference in age of patients (t = 0.12, df = 175, p > 0.05), with a mean 
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age of 72.04 (SD=17.24) for the experimental group charts and for the control 
group charts 71.74 (SD = 16.33). 
- There were no significant differences between study groups’ charts with regard to 
gender (see Table 1). However there were significant differences between the 
experimental and control group patients’ charts in regard to risk factors for 
swallowing problems (p < 0.001), with the experimental group having more patients 
with CVA and fewer patients with dementia and neurodegenerative disease  than 
the control group (see Table 1).   
 
Table 1.  Comparison of sample characteristics for baseline chart audits 
 Experimental group 
(N = 80) 
Control group 
(N = 98) 
 
 N % N % 2 
Gender:      
Female 49 61.3 60 61.2 .00NS 
Male 31 38.8 38 38.8  
Swallowing risk factor:      
Cerebrovascular accident 61 76.3 47 48.0 21.37*** 
Dementia 7 8.8 20 20.4  
Neurodegenerative disease 3 3.8 21 21.4  
Traumatic brain injury 3 3.8 6 6.1  
> 70 years old 6 7.5 4 4.1  
*** p < 0.001;  NS = Not significant. 
 
 
4.1.2 Baseline group comparisons in swallow screening practice 
- A swallow screen procedure (of any kind) was documented in 59 patients’ charts 
(60.2%) from the control site, and 23 patients’ charts (28.8%) from the experimental 
site. A significantly lower number of patients in the experimental site had 
documentation of swallow screening (2=17.54, p <0.001).    
- No swallow screening had been documented in the charts of control group patients 
while for the experimental group charts 6 (10.2%) screens had been documented. 
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- The most frequent type of swallow screening performed in both sites was a 
physician’s neurological examination (see Table 2).  
 
Table 2.  Comparison between groups for documented baseline swallow screening 
practice, referrals and interventions  
 
Documentation 
Experimental group 
(N = 80) 
Control group 
(N = 98) 
 
 N % N % 2 
Swallow screening was documented 23 28.8 59 60.2 17.54 *** 
Health professional performing screen:      
Nurse  0 0 6 10.2 21.74*** 
RMO or Medical Consultant 5 21.7 38 64.4  
Speech Pathologist 2 8.7 0 0  
Not documented 16 69.7 15 25.4  
Type of swallow screening documented:      
H2O swallow test #  1 4.3 0 0 12.80 ** 
Gag reflex # 0 0 6 10.2  
Neurological examination 6 26.1 33 55.9  
Other eg. Observation of swallow 
process during eating or drinking  
16 69.6 20 33.9  
Referrals for further swallow assessment 17 21.3 50 51.0 16.63 *** 
Referral was carried out 13 76.5 44 88.0 3.44NS 
Health professional to whom referred      
Medical Consultant 0 0 1 2.0 .99NS 
Speech Pathologist 16 94.1 48 96.0  
Other  1 5.9 1 2.0  
Intervention for dysphagia required in 
those referred for further assessment 
16 94.1 50 100.0 21.42 *** 
Type of swallowing intervention      
Nil by mouth 5 31.3 20 40.0 18.72*** 
Diet modification 5 25.0 27 54.0  
Non-oral feeding 4 12.5 3 6.0  
Speech therapy interventions  
eg. swallowing techniques/ postures 
2 31.3 0 0  
** p < 0.01; *** p < 0.001.   
NB #  Results for these types of swallow screening included although cell sizes below recommended 
5 for Chi square as H2O and gag reflex tests are outcomes of relevance to this study. 
 
 17 
4.2 Post-test Results on Swallow Screening Practice 
4.2.1 Group comparisons of sample characteristics from post-test chart audit 
- One hundred and eighty charts were audited to determine swallow screening 
practices in patients at risk of swallowing problems following implementation of the 
screening program. The number of charts from the experimental site was 90 and 
from the control group was 90.   
- The mean age of patients was 78.4 (SD=10.8), ranging from 40 – 95 years. 
- There were no significant differences in patient characteristics between the 
experimental group and control group charts with regard to age, gender or risk 
factor (see Table 3).  
 
Table 3.  Comparison of patient sample characteristics for post-test chart audits 
 Experimental group 
(N = 90) 
Control group 
(N = 90) 
 
 N % N % 2 
Gender:      
Female 54 52.9 48 47.1 .814NS 
Male 36 46.2 42 53.8  
Swallowing Risk Factor:      
Cerebrovascular accident 30 33.3 37 41.1 4.812NS 
Dementia 22 24.4 22 24.4  
Neurodegenerative disease 14 15.6 17 18.9  
Traumatic brain injury 1 1.1 2 2.2  
> 70 years old 23 25.6 12 13.3  
NS = Not significant 
 
4.2.2 Pre and post-test group comparisons in swallow screening practice 
Numbers Screened  
At post-test a swallow screen procedure (of any kind) was documented in 94 patients’ 
charts (52.2% of the 180 audited charts). There was no significant difference in the 
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number of post-test swallow screens between the experimental (47, 52.2%) and control 
(47, 52.2%) groups (2 = 1.00, p > 0.05).   
 
The proportion of post-test documented swallow screens was compared to the pre-test 
proportion of swallow screening practice. The nurses in the experimental group had a 
significantly higher (p = 0.002) pre-test post-test difference in proportion of swallow 
screens recorded (33.95%) while the other three groups (nurses in control wards and 
health professionals in invention and control wards) had a small decrease in the pre-
test post-test difference in proportion of swallow screens documented (See Table 4).   
 
Table 4.   Comparison between pre/post test differences according to health 
professional documented as performing swallow screens 
 
** p = 0.002; SE Diff = Standard Error of difference; Q = Cochran’s test for heterogeneity among 
groups; df = 3.  #NB.  Where a cell had a zero count, a value of 0.5 was given and other cells adjust to 
maintain the sample size (Sutton).  This allows the calculation of differences and its standard error. 
 
Health Professional Performing Screen 
In contrast to the pre-test group comparisons, at post-test there was a significant 
difference between groups with regards to the health professional undertaking a screen 
Health professional 
performing  
Pre-test swallow 
screens 
Post-test swallow 
screens 
Difference  
swallow screen Yes No Proportion Yes No Proportion Difference in 
proportion 
SE diff Q 
Nurses:          
In Experimental wards# 0 80 0.0062 
(0.62%) 
33 61 0.3457 
(35.57%) 
0.3395 
(33.95%) 
0.0964 14.75** 
In Control wards# 6 92 0.0561 
(5.61%) 
0   94 0.0053 
(0.53%) 
-0.0508 
(-5.08%) 
0.2073  
Other health 
professionals: 
         
In Experimental wards 23 57 0.2875 
(28.75%) 
14 80 0.1489 
(14.89%) 
-0.1386 
(-13.86%) 
0.0923  
In Control wards 53 45 0.5408 
(54.08%) 
47 47 0.5000 
(50.00%) 
-0.0408 
(-4.08%) 
0.0722  
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(See Table 5). Importantly there were significantly more nurses in the experimental 
group wards (N = 33) undertaking swallow screens than in the control group (N = 0). 
This suggests that the swallow screen training and the introduction of the swallow 
screening tool did lead to change in nursing practice.  
 
Table 5. Comparison between groups at post test for documented screening practices 
 
Documentation 
Experimental group 
screens 
(N = 47 ) 
Control group 
screens 
(N = 47) 
 
 N % of 
those 
screened 
N % of 
those 
screened 
2 
Health professional undertaking 
swallow screening: 
     
Nurse  33 70.2 0 0 80.20*** 
RMO or Medical Consultant 14 29.8 36 76.6  
Not documented 0 0 11 23.4  
Type of swallow screening documented:      
Standardised Swallow Screen Tool 19 40.4 0 0  
H2O swallow test#  0 0 0 0 58.04*** 
Gag reflex # 0 0 0 0  
Neurological examination 14 29.8 36 76.6  
Other eg. Observation of swallow 
process during eating or drinking 
14 29.8 11 23.4  
*** p < 0.001.   NB #  Results for these types of swallow screening were included although cell sizes below 
recommended 5 for Chi square as H2O and gag reflex tests are outcomes of relevance to this study. 
 
Type of Screen 
There was a significant difference at post-test between groups in the type of screen 
used (See Table 5). When looking at changes over time, the experimental group had a 
significant increase in the use of the Standardised Swallowing Screen (SSS) tool from 
pre-test (0% = not used at all) to post test (40.4%) (2 = 17.12, p = 0.001), while there 
were no significant changes in the control group with there being no use of the SSS 
tool at pre or post-test.  
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Referrals for further assessment 
As this study focussed on increasing nurses’ screening behaviour the number of 
referrals from nurses’ screening will be reported separately from the number of 
referrals from any health professional’s screening.  
In the experimental group at baseline there were no patients who had swallow 
screening by the nurse so there were no referrals from nurses screening.  However in 
the post-test for the experimental group 15 (45.45%) of the 33 swallow screens 
performed by nurses resulted in referral for further assessment.  All the referred 
patients were diagnosed with dysphagia and required an intervention to prevent 
complications.  For the control group there had been 6 swallow screens performed by 
nurses at baseline with 5 of these being referred for further assessment but no screen 
was performed by nurses at the post-test, thus none were able to be referred for follow-
up assessment (Table 6). 
 
Table 6. Comparison between groups and pre/post test differences for number of referrals for 
further assessment following nurses and other health professionals swallow screening 
 
 
Health professional 
performing  
Pre-test swallow screening 
referrals 
Post-test swallow screening 
referrals  
swallow screen Total 
screens 
performed 
Referrals Proportion Total screens 
performed 
Referrals Proportion Difference in 
proportion 
Nurses:        
In Experimental wards 0 0 0 33 15 0.4545 
(45.45%) 
0.4545 
(45.45%) 
In Control wards 6 5 0.8333 
(83.33%) 
0 0 0 -0.8333 
(-83.33%) 
Other health 
professionals: 
       
In Experimental wards 23 17 0.7391 
(73.91%) 
12 2 0.8571 
(85.71%) 
0.1180 
(11.80%) 
In Control wards 53 45 0.8490 
(84.90%) 
41 6 0.8723 
(87.23%) 
0.0233 
(2.33%) 
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The number of patients referred for further assessment following swallow screens 
performed by other health professionals in the experimental group had decreased from 
the baseline 17 (73.91% out of the 23 patients they had screened) to 12 patients 
(85.71% out of the 14 screened patients) at post-test. The control group referrals from 
screening by other health professionals remained at a similar level from baseline to 
post-test. While statistical tests are not appropriate on this data due to no screens 
having been performed, the results presented in Table 6 reflect the greater number of 
referrals from screens that had been undertaken on all ‘at-risk’ patients during the post-
test period in the experimental wards.  
 
 
Documentation confirming that further assessment was carried out was present in 88% 
of the referred patients in the control wards and 77% of the experimental wards at 
baseline. At post-test, 100% of the referred patients in both groups had documentation 
of the further assessment.  
 
Patients requiring interventions following further assessment 
At pre-test, 94% of the experimental site patients and 98% of the control site patients who 
were referred for further assessment were diagnosed with a swallowing problem which 
required an intervention. At post-test, 100% of experimental site patients and 88% of 
control site patients who were referred for further assessment required an intervention, 
most commonly modification of food and fluid consistency, nil orally, nasogastric/PEG 
feeding or specialised speech therapy techniques/exercises (See Table 7).  
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Table 7. Comparison between groups at post test for interventions after referral  
 
Documentation 
Experimental group 
(N = 90 ) 
Control group 
(N = 90) 
 
 N % of those 
referred 
N % of those 
referred 
2 
Required interventions for swallowing 
problems 
28 100.0 36 87.8 1.06NS 
Type of swallowing intervention      
Nil by mouth 5 17.9 5 13.5 6.79NS 
Diet modification 18 64.3 29 78.4  
Non-oral feeding 0 0 2 5.4  
Speech therapy interventions 2 7.1 0 0  
Other 3 10.7 1 2.7  
NS = Not significant 
 
4.3 Results on nurses’ knowledge 
The swallow screening knowledge questionnaire was administered to nurses prior to 
the education program (Time 1) and at 16 weeks following the education program 
(Time 2) on screening for swallowing difficulties. The questionnaire was also 
administered to nurses from the control wards at the same time as the Time 2 
questionnaire was distributed to the experimental wards (16 weeks following 
implementation of the education program).  Results from the knowledge questionnaires 
are presented below. 
 
4.3.1 Nurses’ knowledge – Pre and post results from experimental wards: 
Twenty-two Registered Nurses were recruited to participate in the study from 3 hospital 
wards and completed the pre-test questionnaire (73% response rate). At Time 1, the 
median score from the knowledge questionnaire for nurses from the 3 wards was 12/16 
(range from 7 – 16), or 75.9% correct. Time 2 questionnaires (16 weeks following 
completion of the program) were completed by 20 RNs from the original wards (91% 
response rate). The Time 2 median score was 14/16 (range from 11 - 16), or 87.8%.  
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Analysis using Wilcoxon Signed Ranks test found a significant improvement over time 
in the experimental ward RNs’ pre-test knowledge scores to post-test scores  
(Z = -3.18, p = 0.001) (See Table 8). 
 
Table 8.  Comparisons over time in experimental group for nurses’ swallow screening 
knowledge 
*** p < 0.001.    
 
4.3.2 Nurses’ knowledge – Group Comparisons 
Fifteen RNs from the control wards completed the swallow knowledge questionnaire at 
the same time as the knowledge post-test for the experimental group nurses. The 
control group nurses’  median score of 12 (range from 9 - 15), or 75.8%, was similar to 
the experimental ward nurses Time 1 (pre-test) results and significantly lower than the 
experimental group’s post-test scores (Mann Whitney U, Z = -2.76, p = 0.006).  
 
4.4 Phase III results of participants screened by research staff 
In Phase III, a Research Assistant (Speech Pathologist) skilled in screening for 
swallowing problems independently screened at-risk patients during the study period in 
the experimental wards (who provided informed consent) using the same swallow-
screening tool while being blinded to the results of any such screening by the nurses.  
Fifty-three patients were recruited to undergo this screening process by a Speech 
Pathologist using the Standardised Swallowing Screen. Ten of these screens (18.9%) 
were positive, detecting a possible swallowing problem which required referral for 
further assessment and possible treatment. The positive screens were of patients with 
 Pre-test 
(N = 22) 
Post-test 
(N = 20) Wilcoxon Signed Ranks 
test  
 Median Range Median Range  Z 
Knowledge score 12 7-16 14 11-16 -3.18 *** 
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a CVA (n = 5), dementia (n = 2), Parkinson’s disease (n = 1), neuromuscular disease 
(n = 1) and a patient aged over 70 years. Following further assessment, 6 of these 
patients required an intervention (4 CVA patients, one with dementia and one with 
Parkinson’s disease). 
The RNs in the same experimental wards documented 33 screens, of which 19 
(57.6%) used the Standardised Swallowing Screen (SSS). The 14 screens that had not 
used the standard tool were documented separately in the patient’s progress notes. 
Fourteen of the SS Screens were on the same patients as the Research Assistant 
screens. There was 100% agreement in this small sample on results of the screen, with 
each item having identical results from both RN and the Speech Pathologist Research 
Assistant. Only one screen in this group of fourteen was positive, identified by both the 
RN and the Research Assistant.  
 
5. DISCUSSION 
This study aimed to answer the following questions: 
(i) Does the implementation of this program and screening tool increase the 
number of at-risk patients who are screened for swallowing problems?  
The experimental site had a significant increase in the number of patients with a 
documented screen from the pre-test rate of 28.8%, to 52.2% at the post-test following 
the education program and implementation of SSS screening tool. Of particular interest 
was the significant increase in the number of documented screens undertaken by 
nursing staff on patients at risk of swallowing problems (around 40%, in comparison to 
0% at pre-test). However, only just over half (57.6%, n = 19) of the nurses’ documented 
screens were recorded on the SSS tool, while the remainder were recorded in the 
progress notes as observations of swallowing problems during the normal feeding 
process or when testing with water.  
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Although the increase in documented screens indicates a higher awareness of possible 
swallowing problems in the experimental wards, the relatively low numbers of ‘at risk’ 
patients screened with the SSS tool suggests that the nurses had problems with 
implementing day to day use of this tool. Feedback from the RNs during discussion 
times suggests that there were no difficulties with actually using the tool or screening, 
but rather with incorporating a ‘non-standard’ piece of documentation into daily 
practice. The experimental wards were a mix of both patients at risk of swallowing 
problems, and thus requiring a screen, as well as patients not at risk; so that the RNs 
were required to remember to specifically identify the at risk patients to screen. 
Incorporation of the tool as part of daily admission procedures for all patients may have 
overcome these difficulties. In addition, time and resource constraints meant that the 
program could only be provided to RNs available within a 2 month window. The 
subsequent staff turnover and staffing qualification mix in some wards (a mix of RNs 
and ENs) resulted in a limited number of RNs available to screen using the SSS tool. 
The anticipated rate of admissions of patients with neurological conditions was based 
on information from the clinical sites; however, changes in the Visiting Medical Officers 
and caseload of admissions to the experimental wards and closure of medical beds at 
times resulted in a reduction in admission numbers of these patients. 
 
Despite these problems the experimental wards recorded an increased rate of at risk 
patients screened for swallowing problems, in common with the results reported by 
Heritage (2001) following implementation of a similar program. The comparison of the 
nurses’ swallow screens in the experimental wards with nurses in the control wards 
and other health professionals provides control for other factors that may have 
influenced the positive finding. 
 
 
 26 
(ii) Does the implementation of the program and screening tool increase the 
number of patients who are referred on for further swallowing assessment and 
early detection of dysphagia? 
Following implementation of the program, the experimental site had a significant 
increase in the number of patients referred on for specialist swallowing assessment by 
nurses. Nearly half of the patients screened by nurses were referred for further 
assessment and all referred assessments were undertaken. Of particular importance is 
the fact that all patients referred by nurses from the experimental wards for further 
assessment were subsequently diagnosed with dysphagia and all required an 
intervention to enable safe feeding and prevent complications.  
 
Studies by Heritage (2001), Matteo et al. (2004) and Davies et al. (2001) have also 
found that programs training nurses in swallowing screening have led to an 
improvement in the number of screens performed by nurses, earlier referral for 
specialist assessment and/or earlier commencement of appropriate oral intake. 
Additional studies have validated the use of a simple bedside water swallow test as a 
useful screening tool (Chong et al. 2003, Nishiwaki et al. 2005) in stroke patients. 
 
Although most previous studies of swallow screening programs concentrate on stroke 
patients (Chong et al. 2003, Davies et al. 2001, Matteo et al. 2004, Nishiwaki et al. 
2005, Perry 2001a, Wood & Emick-Herring 1997), it was interesting to note that the 
patients identified by the nurses in this study as requiring further assessment and 
treatment included not just patients with CVAs, but also those suffering from dementia, 
Parkinson’s Disease, neuro-muscular syndromes and advanced age. These results 
suggest that all patients with neurological disorders could benefit from swallow 
screening, in addition to CVA patients. 
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(iii) Has nurses’ knowledge and skills in screening for risk factors for swallowing 
problems improved in the experimental wards?   
The eduction program did lead to improvements in the level of knowledge of nurses 
from the experimental group as indicated by their improved knowledge from pre to 
posttest and by the higher level of knowledge than the control group who did not 
receive the education program. The improved level of knowledge of nurses in the 
experimental group is likely to have led to the greater number of patients at risk of 
swallowing problems being screened and referred for further assessment. Perry (2003) 
also reported an association between the eduction of nurses on swallow screening and 
improved levels of patient screening by nurses. Thus an education program comprising 
short lecture-practice sessions combined with reinforcement within the clinical setting 
was able to improve nurses’ knowledge and practice. This follow-up aspect of the 
education program demonstrated the use of educational outreach which has been 
found generally effective in implementing evidence into practice (Grimshaw, 2004). The 
higher level of knowledge found at the posttest at 16 weeks further indicates the lasting 
effect of the education program. However that the Standardised Swallow Screen had 
not been used for all screens performed by the nurses indicates some limitations in the 
preparation of staff.  Less time had been available to release staff for the education 
than originally planned and it may be that more time for the education program would 
further improve the nurses’ knowledge and uptake on the Swallow Screen.  
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6. Conclusions and Recommendations 
 
This study has demonstrated that the introduction of a program to improve nurses’ 
systematic screening for swallowing problems in at-risk patients can: 
 Improve nurses’ knowledge and skills in screening for swallowing problems; 
 Increase the number of at-risk patients who are screened for swallowing problems 
by nurses; and 
 Increase the number of at-risk patients who are subsequently referred for further 
specialist assessment and receive treatment to prevent complications. 
Although there was a significant increase in the number of screens undertaken by 
nurses, the study was limited in determining the reliability of the Standard Swallow 
Screening (SSS) Tool by the relatively small total number of nursing screens using 
the SSS tool.  
Recommendations include the introduction of programs to promote early screening for 
swallowing problems by nurses in areas caring for high risk patients; further reliability 
studies of screening tools following the introduction of use of a screening tool as 
routine practice in appropriate areas; and further evaluation studies of the effectiveness 
of early screening programs, particularly with regard to a range of neurological 
diagnoses.  
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